Introduction
Over the last decades capital income has gained in relevance vis-à-vis the distribution of economic resources in many industrialized countries. This is not only due to the steady accumulation and concentration of private wealth in developed economies since the Second World War (Piketty, 2014) ; it is also visible in the structural change in factor shares towards higher profit income reported in national accounts statistics.
The latter point has been thoroughly documented by a large body of literature such as Arpaia et al. (2009) , Ellis and Smith (2010) , Giovannoni (2010) and ILO (2013) .
At the same time, income inequality among individuals or households in industrialized countries -either measured by Gini coefficients or top income shares of either net or gross household income -has increased. This phenomenon has been addressed for example by Atkinson et al. (2011 ), OECD (2008 , OECD (2011) or Jenkins et al. (2013) .
Against the backdrop of these two trends a small number of economists, such as e.g. Atkinson (2009) or Glyn (2009) , have raised the question of whether an increasing weight of capital income that might correspond to a shift in the functional distribution of income affects the development of income inequality among individuals or households. Indeed, the association of changes in capital income shares and the development of the personal distribution of income is a very topical and politically relevant subject as it touches upon issues such as social justice and poverty.
In this paper we address the following questions: How are capital income shares distributed in the countries of the European Union? Do changing capital income shares play a role in the development of personal income inequality? If yes, what is the size of the effect of changing capital income shares upon income inequality?
To examine these issues we proceed in two steps: First, we explore the link between the distribution of capital income and the concentration of gross household income.
Second, we estimate the explanatory power of capital income shares for the evolution of household income inequality. The starting point of our analysis is the conceptual framework suggested by Adler and Schmid (2013) . In their descriptive study, the authors connect the distribution of capital income shares and the relationship between capital income shares with levels of individual market income. In this way, the authors illustrate a positive association between capital income shares and market income concentration. Our analysis provides broad cross-country evidence for this basic result.
Moreover, we can extend their study by using the data from EU-SILC, the only longitudinal survey that offers rich data for all EU member states and Norway since 2004.
The number of observed households outnumbers all other existing studies. Therefore, EU-SILC does not only enable us to replicate major parts of the descriptive analysis of Adler and Schmid (2013) for 16 EU member states but we also show that capital income shares do indeed drive the concentration of household income using a fixed ef-2 fects panel data model. This allows us to control for several other factors determining income inequality such as changes in the employment level, the employment structure or demographic characteristics across countries and over time. We use this approach to measure the size of the effect of capital income shares given the underlying distribution of capital income within a country. Because we derive our macroeconomic indicators from household data we do not have to rely on the assumption that shifts in factor income shares transmit proportionally into the factor income distribution of households. Moreover, we are able to explicitly consider inequality of capital income when modeling the link between capital shares and income inequality.
Our descriptive analysis documents rising capital income shares along the upper half of the distribution of gross household income for all considered countries. Moreover, our findings reveal substantial differences in the concentration of capital income between countries, according to which variations in capital income shares transmit differently into the personal distribution of income. Hence, changing capital income shares clearly affect the evolution of income inequality over time. Depending on the level of capital income inequality a 1 percentage point increase in a country's average capital income share is associated with an increase of the Gini coefficient of gross household income between 0.5 and 1.2 percentage points. In particular, in Cyprus, Finland and the United Kingdom comparably high concentrations of capital income coincide with pronounced contributions of changes in capital income shares to changes in income inequality.
Our analysis contributes to the empirical literature on the relevance of variations in factor income shares for the personal distribution. On the one hand cross-country panel regressions, such as Daudey and García-Peñalosa (2007) or Checchi and García-Peñalosa (2010) , provide evidence for the impact of factor income shares on the personal distribution. Daudey and García-Peñalosa (2007) identify the factor distribution of income as an essential determinant of the personal distribution of income. In their cross-country and panel estimations for 39 developed and developing countries between 1970 and 1994 the authors find that a larger labor share is associated with a lower Gini coefficient of personal incomes and that the top income quintile share is negatively affected by a rising labor share. 1 Checchi and García-Peñalosa (2010) show that variations in the factor distribution of income help explain changes in the personal distribution. The authors run panel regressions of the Gini index on labor shares, wage differentials and unemployment for 11 OECD countries from 1960 to 2000 and document a negative impact of the labor share on the Gini coefficient. 2
On the other hand factor decomposition methods applied to micro data, as e.g. Fräßdorf et al. (2011), García-Peñalosa and Orgiazzi (2013) or Rehm et al. (2014) , illustrate the relevance of capital income for the evolution of income inequality. Canada, Germany, Norway, Sweden, the UK and the US over the last three decades of the 20th century. They find that increases in inequality of capital income account for a substantial fraction of overall inequality changes. 4 Rehm et al. (2014) analyze the contribution of capital income vis-à-vis labor income to inequality of household market income in Germany from 1991-2010 and report strong evidence for a major impact of capital income in explaining the evolution of income inequality.
Besides our extension of Adler and Schmid (2013) 's descriptive analysis of the distribution of capital income shares among households, our findings contribute to this literature in a variety of ways: We provide new evidence for the link between changing factor income shares and the personal distribution of income based on EU-SILC data for 16 EU countries from 2005 to 2011. In contrast to earlier research, such as Daudey and García-Peñalosa (2007) or Checchi and García-Peñalosa (2010), we use household capital income shares calculated from micro data rather than factor income shares reported in national accounts. Hence, our results do not directly rely on the assumption that varying factor income shares transmit largely proportionally into the factor income structure of households. 5 Moreover, we not only illustrate the distribution of capital income shares within and across these countries, but we also consider country-specific levels of capital income inequality in our regressions.
This allows for a more detailed analysis of the relationship between capital income shares, the concentration of capital income and personal income inequality. In addition, our results confirm and complement the findings of factor decomposition analyzes for household panel data, such as Fräßdorf et al. (2011), García-Peñalosa and Orgiazzi (2013) or Rehm et al. (2014) who document the high relevance of capital income for personal income inequality.
The remainder of this paper is structured as follows: Section 2 introduces the data and explains the calculation of basic variables. Section 3 outlines the theoretical underpinnings and the estimation approach of our empirical analysis. The results are documented in section 4 and section 5 concludes.
3 Their analysis is based on the British Household Panel Survey (BHPS) for the UK, the SocioEconomic Panel (SOEP) for West Germany and the Panel Study of Income Dynamics (PSID) for the US provided by the Cross-National Equivalent File (CNEF).
4 The authors use data from the Luxembourg Income Study dataset. 5 For a discussion of this issue see Behringer et al. (2014) .
Data Set and Construction of Basic Variables
We use data from the European Study on Income and Living Conditions (EU-SILC). 
Methodology
Our methodological approach comprises two steps: First, we examine the distribution of capital income shares across the distribution of gross household income within 16 EU member countries. This descriptive analysis is carried out on the household level.
Second, we investigate whether varying capital income shares play a role for the evolution of income inequality over time. To this end we calculate capital income shares, several inequality measures and macroeconomic indicators on the country-year level and carry out panel estimations in order to identify the effect of varying capital income shares on inequality of gross household income.
As mentioned above, the conceptual background of the first part of our study has been suggested by Adler and Schmid (2013) (2013) as we consider gross household income, whereas these authors use individual market income. In contrast to individual market income, gross household income contains transfer income and is calculated for the household as the unit of observation. There are two reasons for this approach: First, we want to address the effects with regard to the whole population, i.e. we do not only focus on the working population. 9 Second, our approach does not require to assign household income components to single individuals which might be a potential source of arbitrariness.
Conceptual Links of the Transmission of Changing Capital Income Shares into the Distribution of Household Income
How changes in capital income shares are associated with the distribution of household income depends on the concentration of capital income as well as on the relationship 9 Solely taking into account market income implies that households that live on transfer payments such as retirees cannot be included in the analysis as their market income only consists of capital income and is therefore close to zero in most cases. 
Estimation of the Effect of Capital Income
After visualizing the distribution of capital income shares among households we change the level of aggregation and focus on the association of capital shares and income inequality on the country level. Here, we are primarily interested in the size of the effect which changing capital income shares exhibit upon the evolution of income inequality over time.
We first provide some stylized illustrations of the development of income inequality and the average relationship between capital shares, unemployment and several inequality measures. Second, to estimate the size of the effect of capital income shares on inequality of gross household income we regress inequality measures on the average capital income share within each country. We apply panel estimation for our group of 16 countries covering the years 2005 to 2011. The basic regression equation reads:
(1)
Here, IN EQ denotes the measure of inequality in household gross income, CIS is the capital income share, CON T R is a vector of control variables and Y D is a yearly time dummy variable. T REN D is a country specific time trend. u denotes a country fixed effect and ε is a random error term. The subscript i corresponds to the country dimension of our panel and t is the corresponding time subscript.
To examine whether inequality of capital income in a country affects the size of the effect of capital income shares on income inequality we consider the interaction term Most important, during economic downturns the distribution of labor income changes as unemployment rises and hours worked disperse. This effect is most pronounced in the lower part of the income distribution as job lay offs are disproportionately distributed across the income distribution. 10 We try to catch these effects through two control variables: The unemployment rate and a measure for the percentage of atypical employment in the labor force. 11 The construction of these variables is explained in section 2. In addition, we consider the educational structure of the labor force. This is supposed to capture effects of skill-driven dispersion of labor income due to the rising percentage of academic job qualification and global factor competition, as argued by authors such as Katz and Autor (1999) .
We use the Gini coefficient of gross household income as our basic inequality measure. Additionally, we compare these results with regressions that consider the Theil coefficient and the income share of the top ten percent of the income distribution as dependent variables. 12
We estimate specification (1) for all of these inequality measures by Fixed Effects.
The corresponding results for the Gini coefficient as the dependent variable are pre-10 The cross-correlations presented in table 2 confirm these relationships. 11 As described in section 2 we approximate atypical employment with part-time job occupation. 12 For a discussion of the appropriateness of approximating developments in income concentration with changes in top income shares see for example Leigh (2007) . Because we use gross household income for the construction of inequality measures used in our regressions our results may be affected by changes in the public transfer system. We are not able to control for such institutional changes any better than by the inclusion of country-specific time trends and year dummy variables that are supposed to capture distributional shocks on a global level. In order to gain some more confidence with regard to the robustness of our results we run a set of additional regressions on inequality measures constructed from market income rather than gross income. Household market income comprises the sum of individual labor earnings of all household members and household capital income. As market income does not include transfer payments, changes in its distribution should not be directly affected by policy changes in the transfer system. The results of these regressions are presented in tables 6 and 7. 
Empirical Results

Capital Shares Across the Distribution Gross Household Income
Capital Shares and Income Inequality
Next, we analyze the size of the effect which changing capital income shares exhibit upon the evolution of income inequality. As described in section 3.2 for this purpose we leave the household dimension of our data and switch to the country-year level. While increasing unemployment c.p. tends to reduce the income shares of households in the lower part of the income distribution, and thus, tends to increase income inequality, decreasing capital shares negatively affect the upper part of the distribution inducing a reduction in inequality. Table 2 Against the background of these descriptive and unconditional indications our panel regressions -motivated and explained in subsection 3.2 -allow to disentangle the effects of capital shares and unemployment changes on the income distribution. Table 3 reports the results for our fixed effects panel regressions of the Gini coefficient of gross [ The total marginal effect of the capital income share upon the concentration of gross household income results from the sum of the basic coefficient β 2 and the coefficient for the interaction with each country's Gini-coefficient of capital income β 3 multiplied with the respective level of capital income concentration. The corresponding formula
To facilitate the interpretation of the estimation results we center the Gini coefficient of capital income around its sample mean when constructing the interaction term stated in equation 1. Hence, the coefficients in the first row of table 3 correspond to the effect of the capital share at the sample mean of capital income inequality. According to the size of this effect a 1 percentage point increase in the capital share is associated with a 0.8 percentage point increase in the Gini coefficient of gross household inequality. Moreover, we see that deviations from the sample mean of the concentration of capital income significantly alter the size of the effect of the capital income share. This is in line with our theoretical considerations described in section 3 and is further illustrated in figure 8 . Here, we depict the total marginal effect of capital income share upon inequality of gross household market income across different degrees of capital income concentration. 17 The horizontal axis covers the range of capital income inequality levels in the sample. The dotted vertical lines represent the first and third quartiles, the solid vertical line the median value of the concentration of capital income measured by its demeaned Gini coefficient. We see that the total marginal effect varies between about 0.5 at the first quartile of capital income inequality and 1.2 at the third quartile.
[ The illustration also reveals that the effect of the capital income share is statistically significant only above the first quartile of capital income inequality. For our sample, given a 95 percent confidence interval, this threshold corresponds to a Gini coefficient of capital income of about 0.85 (see also figure 10 ). Above this value, a more pronounced concentration of capital income is associated with a stronger impact of capital income shares upon the distribution of gross household market income.
For the remaining covariates we find a significant and positive effect of unemployment on income inequality. This is in line with the reasoning that high unemployment rates tend to be a heavier burden for people at lower income levels and income inequality therefore increases in times of economic recession and high unemployment. This finding confirms the evidence provided by the above-cited studies (see section 3.2) and is consistent with our descriptive indications presented in table 2. The significant coefficients for the other terms of the polynomial show that the size of the effect declines for values close the median of the distribution of unemployment. The effect is larger for small and large levels of unemployment.
In contrast to the significant effect of unemployment we do not find empirical evidence for the influence of the employment structure: The coefficient of the ratio of part-time workers is not significant in columns 3 and 4. However, even though the estimated coefficient is not statistically significant and small in size, the sign is positive as expected since a higher percentage of workers in atypical jobs may be a potential driver of income inequality in a society, as posited by Grabka and Frick (2011) or Schmid and Stein (2013) . 18 A further explanatory factor of the level of income inequality in an economy is the educational structure of the workforce as skill-biased technological change and global factor competition increase wage dispersion: However, as reported in column 4, though positive in sign our indicator for job qualification does not yield a statistically significant effect on the Gini coefficient of gross household income.
We additionally ran the four specifications presented in table 3 for the Theil coefficient and the income share of the richest ten percent of the population which serve as alternative measures of income inequality. These regressions yield very similar results and are reported in tables 4 and 5.
[ 
Potential Role of Public Transfer System
As mentioned above, using inequality measures derived from the gross household income in the panel regression analyses may involve the potential impact of policy changes in the public transfer system on the income distribution. Such impacts may not be controlled for sufficiently by including time trends and year dummy variables that work on the global level. Hence, to examine whether this might systematically drive our results, we run a set of additional regressions that use inequality measures constructed from market rather than gross income levels of households. The results of these regressions are summarized in tables 6 and 7.
[ These regressions yield very similar results as our baseline specifications for gross household income. Note that due to the different levels of Gini coefficients, top decile shares and most importantly capital income shares between both income measures (see table 1), the size of the estimated effects for market income is not directly comparable to those of the regressions based on gross income. We take this finding as an indication for the fact that our baseline results are not systematically affected by country-specific changes in transfer policies.
Conclusion
In order to assess the relevance of changing capital income shares for the evolution of income inequality we use household data from EU-SILC and examine the distribution Moreover, the inequality increases observed in some countries since the beginning of the financial and economic crisis do not fully reflect the income losses suffered by households in the lower part of the income distribution due to rising unemployment. This is because in the course of the economic downturn falling capital income shares negatively affected the upper income percentiles reducing inequality at this margin.
Further research could focus on two aspects: First, a more explicit consideration of the influence of the business cycle on both, the development of factor shares and the personal distribution of income. Such analysis requires a longer time span than EU-SILC offers and will therefore have to be based on country-specific household surveys as for example the German Socio-Economic Panel (SOEP) or the British Household Panel Survey (BHPS). Second, the distribution of household wealth underlying the concentration of capital income might be taken into account. In a cross-country perspective this might be approached by using the recently released Household and Consumer Finance (HFCS) data or on the basis of data from the Luxembourg Wealth Study (LWS).
A better understanding of the mechanisms addressed in this paper crucially depends on the further collection and preparation of high quality household data in the future.
19 For a discussion of this issue see, for example Adler and Schmid (2013) and Ryan (1996) . Standard errors in parentheses * p < 0.1, * * p < 0.05, * * * p < 0.01
Appendix -Tables
Note: This table reports results from a fixed effects regression of the Gini coefficient of gross household income on the average capital income share of all households. The sample comprises all countries for the years 2005-2011. Columns 1-4 compare the results of specification for different sets of control variables. All four regressions include year dummies and a country specific time trend. The total effect of capital income shares is calculated according to the formula in equation 2. As the Gini coefficient of capital income in the interaction term has been averaged around the sample mean, the coefficients in the top row correspond to the total marginal effects at the sample mean of the Gini coefficient of capital income. Standard errors in parentheses * p < 0.1, * * p < 0.05, * * * p < 0.01
Note: This table reports results from a fixed effects regression of the Theil coefficient of gross household income on the average capital income share of all households. The sample comprises all countries for the years 2005-2011. Columns 1-4 compare the results of specification for different sets of control variables. All four regressions include year dummies and a country specific time trend. The total effect of capital income shares is calculated according to the formula in equation 2. As the Gini coefficient of capital income in the interaction term has been averaged around the sample mean, the coefficients in the top row correspond to the total marginal effects at the sample mean of the Gini coefficient of capital income. Standard errors in parentheses * p < 0.1, * * p < 0.05, * * * p < 0.01
Note: This table reports results from a fixed effects regression of the top decile share on gross household income on the average capital income share of all households. The sample comprises all countries for the years 2005-2011. Columns 1-4 compare the results of specification for different sets of control variables. All four regressions include year dummies and a country specific time trend. The total effect of capital income shares is calculated according to the formula in equation 2. As the Gini coefficient of capital income in the interaction term has been averaged around the sample mean, the coefficients in the top row correspond to the total marginal effects at the sample mean of the Gini coefficient of capital income. Standard errors in parentheses * p < 0.1, * * p < 0.05, * * * p < 0.01
Note: This table reports results from a fixed effects regression of the Gini coefficient of household market income on the average capital income share of all households. The sample comprises all countries for the years 2005-2011. Columns 1-4 compare the results of specification for different sets of control variables. All four regressions include year dummies and a country specific time trend. The total effect of capital income shares is calculated according to the formula in equation 2. As the Gini coefficient of capital income in the interaction term has been averaged around the sample mean, the coefficients in the top row correspond to the total marginal effects at the sample mean of the Gini coefficient of capital income. Standard errors in parentheses * p < 0.1, * * p < 0.05, * * * p < 0.01
Note: This table reports results from a fixed effects regression of the top decile share on household market income on the average capital income share of all households. The sample comprises all countries for the years 2005-2011. Columns 1-4 compare the results of specification for different sets of control variables. All four regressions include year dummies and a country specific time trend. The total effect of capital income shares is calculated according to the formula in equation 2. As the Gini coefficient of capital income in the interaction term has been averaged around the sample mean, the coefficients in the top row correspond to the total marginal effects at the sample mean of the Gini coefficient of capital income. Note: This graph illustrates the association of capital income concentration measured by the Gini-coefficient and the absolute contribution of the capital income share to gross income inequality for different countries. Calculations of the contributions are based on the estimation results presented in table 3, column 4. The simple linear regression line corresponds to a regression yielding a coefficient of 0.15 significant at the 1 percent level and an R 2 of 49 percent. In analogy to figure 8 the vertical dotted lines represent the first and third quartiles of the concentration of capital income. The vertical solid line corresponds to the median value of the of the concentration of capital income.
